Materials and Instrumentation
Dialysis was performed using a Pre-wetted Spectra/Por ® 6 Standard Regenerated Cellulose tubing (45*29 mm, MWCO 1000).
Polymer analysis
1 H NMR, 31 P NMR and 1 H DOSY spectra were measured on a Bruker 500 AMX NMR. All spectra were recorded at room temperature in CDCl 3 . Gel Permeation chromatography (GPC) measurements were performed in THF with a PSS SecCurity system (Agilent Technologies 1260 Infinity). Sample injection was performed by a 1260-ALS autosampler (Agilent) at 30 °C with a flow rate of 1 ml/min. SDV(PSS) columns with dimensions of 0.8*30 cm, 10 μm particle size, and pore sizes of 10 6 , 10 4 , and 500 Å were employed. The 1260-RID and UV 1260-VWD detectors (Agilent) were used for detection. The thermal properties of the synthesized polymers have been measured by differential scanning calorimetry (DSC) on a Mettler Toledo instrument DSC823 under nitrogen atmosphere at a heating rate of 10 K.min -1 . The glass transition temperatures and melting temperature were determined from midpoints in the second heating using the STARe software of Mettler-Toledo. The interfacial tensions of the block copolymers between CHCl 3 and H 2 O were measured at the spinning drop tensiometer SVT 20N from DataPhysics. A glass capillary was filled with block copolymer mixture in CHCl 3 (1.0 mg/mL, ~1.2 g) and a small droplet of H 2 O (~0.012 g). Then the capillary was placed horizontally and equilibrated at 20 °C for 10 min under rotation at 8000 rpm to obtain one cylindrical droplet at the axis of rotation. The interfacial tension based on the theory of Vonnegut was measured over 10 min. 1 
Microscopy imaging
Optical and fluorescence microscopy were carried out on an inverted fluorescence microscope Leica DMi8. Images were recorded with a Hamamatsu Orca Flash 4.0 digital Camera C11440 on phase contrast, Cy5 filter (649/666; 1000 ms) and TRITC filter (535/590, 1000 ms) using a Leica HC PL S3 FLUOTAR L 20x/0.40 Corr PH 1 (506243) air objective and a Leica HC PL FLUOTAR L 40x/0.60 Corr PH 2 (506203) air objective. The vesicles were analysed using ImageJ.
Chemicals
Chemicals and reagents were obtained from Sigma Aldrich, Acros Organics, ThermoFisher, Invitrogen™, polymer Source™ and were used as received unless otherwise stated. Dry tetrahydrofuran and toluene were purchased from Sigma Aldrich or Acros Organics with an AcroSeal ® , a seal advertised for dry solvent, stored under inert atmosphere over molecular sieves and was used as such. All reactions involving oxygen/moisture sensitive reagents were performed with anhydrous solvents under a positive pressure of anhydrous argon, using standard Schlenk techniques.
Cooling of reaction mixtures to 0 °C was achieved using an ice/water bath. Heating was performed using Drysyn ® heating blocks or oil bath.
SYNTHETIC PROCEDURES AND CHARACTERIZATION

Starting Materials
Polybutadiene (PB-OH) (1) 6 
OH 66
According to a modified literature procedure, 2 in a flame-dried flask, under inert atmosphere, butadiene (10 g, 0.19 mol) was cryo-transferred to cyclohexane (200 mL) using a isopropanol/dry ice cooling bath. Sec-butyllithium (1.4 M, 1.9 mL) was then added while cooling. The polymerisation was continued overnight at room temperature. Hydroxylation was achieved by adding an excess of ethylene oxide (4 mL) by cryo-transfer to the reaction mixture. After 30 min at low temperature, the S4 mixture was left for 4 h at room temperature. The polymer was terminated using methanol. 
N-[3,5-bis(trifluoromethyl)phenyl]-N'-cyclohexyl-thiourea (TU)
According to a literature procedure, 4 in a flame dried flask, cyclohexylamine (0.91 g, 9.2 mmol) was added dropwise to a stirred solution of 3,5-bis(trifluoromethyl)phenyl isothiocyanate (2.6 g, 9.5 mmol)
in THF (10 mL). After stirring for 5 h at room temperature, the reaction mixture was concentrated S6 
PB-b-PEEP
General procedure PB-OH and TU were dried under reduced pressure from toluene. EEP and DBU were distilled and stored under inert atmosphere. Based on a modified literature procedure, 3 to a solution of PB 73 -OH (400 mg, 100 mmol, 1.0 eq) and TU (190 mg, 500 mmol, 5.0 eq) in dry THF (2.0 mL) under inert atmosphere, EEP (100p mmol, p eq) was added. After cooling the solution to 0 °C, DBU (75 µl, 500 mmol, 5.0 eq) was added. The polymerisation was carried out for 30 min and terminated using acetic acid in THF (300 µL, 5.0 mmol, 1.0 M, 50 eq). The colourless solution mixture was dialysed against H 2 O in a 1000 MWCO regenerated cellulose dialysis tube for 24 h. The resulting white suspension dissolved in THF and dried under reduced pressure to obtain a pale yellow sticky oil. 
H NMR
DIFFERENTIAL SCANNING CALORIMETRY (DSC)
The DSC were run at 10 K.min -1 on the neat block copolymers. The cooling and heating curves are labelled with left-handed and right handed arrows respectively and are coloured in black (cooling) and red or blue (heating). When not specified the heating curve (red) correspond to the second heating curve of the neat block copolymers. 10 µL of sucrose solution rather were diluted into 100 µL of glucose instead than 50 µL in 250 µL.
The scaling up film hydration protocol in a round bottom flask was carried out as followed. 1 mL of a PB-b-PEEP solution in CHCl 3 (4 mg/mL) was added to a 25 mL round bottom flask and concentrated under reduced pressure until all solvent was evaporated. An invisible thin film of the neat polymer was thus obtained. An aqueous sucrose solution (100 mM, 5 mL) was added and the reaction was let to vigorously stir overnight. Similarly to the electroformation and the non-assisted film hydration protocols, the resulting sucrose solution (50 µL) was then diluted into an equiosmotic glucose solution (100 mM in MilliQ H 2 O, 200 µL) for facilitating visualisation of the vesicles at the bottom of the well due to density differences.
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Yield and size determination
To determine the number of vesicles formed during EF and na-FH, after the vesicles settle (10 min)
we took images of the bottom of the well at magnification 20x. The vast majority of vesicles are found at the bottom due to the density difference of the equiosmotic solution of sucrose and glucose and no significant discrepancy was observed between settling times. Locations were randomly chosen to cover the whole area of the well for a better estimation of the yield. The images were then divided into 16 squares of 200 µm length to ease of counting (see below).
The number of vesicles was counted manually on a given surface area and their size were determined using ImageJ's measuring tool. The number of vesicles in a given area was then back calculated into the actual number of vesicles generated in the electrochamber as follows:
Where N vesicles observed is the average number of vesicles per location of an area of 800*800 = 6.4x10 5 µm² V well is the total volume of solution of the well (250µL), V observed is the volume of the observed area (x*y*z =800 µm*800 µm *2525 µm = 1.6 µL), And V dilution is the volume of added electroformation solution (50 µL).
The yields of the replicates were averaged and the standard deviation was calculated to determine the error as depicted in Table 2 of the article. For the details of each replicates see the 'Electroformation yield' and 'electroformation size measurements' sections.
Fluorescence Determination
The encapsulation efficiency (ee) was determined by: 
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The degree of fluorescence used for the AF 647 fluorescence over time was measured using ImageJ's measuring tool with background subtraction as well detailed by Cooper in reference 6 . The initial fluorescence was normalised to 100%. 
GUVs yield
